Inhibition of electrical slow waves and Ca2+ currents of gastric and colonic smooth muscle by phosphatase inhibitors.
The effects of calyculin A, a phosphatase inhibitor isolated from the marine sponge Discodermia calyx, on the electrical activity of colonic and gastric muscles were studied. Calyculin A reduced the amplitude and duration of slow waves, primarily by inhibiting the plateau component. Okadaic acid, another phosphatase inhibitor, also reduced the amplitude and duration of gastric slow waves. The mechanism of action of calyculin A was investigated by studying its effects on inward currents of isolated gastric and colonic myocytes. Calyculin A reduced the amplitude of the peak and the sustained components of the inward current. Okadaic acid had similar effects. These data suggest that phosphorylation of Ca2+ channels of gastrointestinal smooth muscles may inhibit Ca2+ currents. This mechanism may provide an important means of regulating the currents responsible for excitation-contraction coupling in these muscles.